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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the priority benefit of Korean Patent Application No. 10-2015-0012898, filed on January
27, 2015, in the Korean Intellectual Property Office, the disclosure of which is incorporated herein by reference.

BACKGROUND
1. Field of the Invention

[0002] Example embodiments of the present invention relate to a three-dimensional (3D) broadcast service providing
method performed by a 3D broadcast providing apparatus, and more particularly, to a 3D broadcast service providing
method capable of providing a 3D broadcast service by utilizing a two-dimensional (2D) broadcast service of a main
view and a 2D broadcast service of an additional view which are present independently.

2. Description of the Related Art

[0003] A three-dimensional (3D) broadcast providing apparatus transmits a main view as a left-eye view and an
additional view as a right-eye view which constitute binocular 3D content by using transport streams for transmitting
views. Here, the main view and the additional view may reversely correspond to the right-eye view and the left-eye view
depending on a transport stream, each of which us transmitted through a transport stream.

[0004] Further, the 3D broadcast providing apparatus uses either of a frame-compatible mode and a service-compatible
mode in transmitting the main view and the additional view. The frame-compatible mode divides one image frame into
a main view as a left-eye view and an additional view as a right-eye view. Then, the frame-compatible mode transmits
the main view and the additional view through a broadcast network for providing a two-dimensional (2D) broadcast
service, thereby securing compatibility between systems related to the broadcast network, while not securing compatibility
with a 2D broadcast receiving apparatus.

[0005] Meanwhile, the service-compatible mode secures compatibility with a 2D broadcast receiving apparatus. Ac-
cordingly, studies for providing a 3D broadcast service through the service-compatible mode are actively conducted in
recent years in order to secure compatibility with a 2D broadcast receiving apparatus which provides a 2D broadcast
service.

[0006] In detail, the service-compatible mode transmits a main view and an additional view which constitute binocular
3D content through different transport streams. That is, in transmitting the main view and the additional view, the service-
compatible mode replaces either of the main view and the additional view with a 2D broadcast service for transmission
in order to improve transmission efficiency. The service-compatible mode allows either of the main view and the additional
view to be used by a 2D broadcast receiving apparatus providing a 2D broadcast service, thereby securing compatibility
with the 2D broadcast service providing apparatus.

[0007] However, the service-compatible mode replaces one of the main view and the additional view with the 2D
broadcast service and transmits the other thereof as a 3D broadcast service, and thus part of a broadcast bandwidth is
utilized for the other view. Accordingly, the service-compatible mode has reduced frequency efficiency.

[0008] Thus, thereis needed a method of providing a 3D broadcast service which optimizes frequency efficiency based
on the service-compatible mode.

SUMMARY

[0009] An aspectofthe presentinvention provides a three-dimensional (3D) broadcast service providing method which
utilizes two-dimensional (2D) broadcast services independently present as a main view and an additional view in order
to provide a 3D broadcast service.

[0010] Accordingto an aspect of the present invention, there is provided a method of providing a 3D broadcast service
performed by a 3D broadcast providing apparatus, the method including adding 3D service information to a program
map table (PMT) of either of a 2D broadcast service of a main view and a 2D broadcast service of an additional view,
and transmitting the 2D broadcast service of the main view, the 2D broadcast service of the additional view, and the
PMT to a 3D broadcast receiving apparatus.

[0011] The 3D service information may include identification (ID) information on the 2D broadcast service of the
additional view when the 3D service information is added to a PMT of the 2D broadcast service of the main view, and
the 3D service information may include ID information on the 2D broadcast service of the main view when the 3D service
information is added to a PMT of the 2D broadcast service of the additional view.
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[0012] The ID information may include at least one of a transport stream ID of the additional view, a network ID of the
additional view, and a service ID of the additional view when the 3D service information is added to the PMT of the 2D
broadcast service of the main view, and the ID information may include at least one of a transport stream ID of the main
view, a network ID of the main view, and a service |ID of the main view when the 3D service information is added to the
PMT of the 2D broadcast service of the additional view.

[0013] The 3D service information may include at least one of a service type provided to the 3D broadcast receiving
apparatus, a flag for distinguishing right and left arrangements of the main view and the additional view, and information
on synchronization between the main view and the additional view.

[0014] The 2D broadcast service of the main view and the 2D broadcast service of the additional view may be included
in the same transport stream or different transport streams.

[0015] Accordingto another aspectofthe presentinvention, there is also provided a method of providing a 3D broadcast
service performed by a 3D broadcast providing apparatus, the method including adding 3D service information to a PMT
of a 3D broadcast service distinguished from a 2D broadcast service of a main view and a 2D broadcast service of an
additional view, and transmitting the 2D broadcast service of the main view, the 2D broadcast service of the additional
view, the 3D broadcast service, and the PMT to a 3D broadcast receiving apparatus, wherein the 3D broadcast service
shares a video or audio with either of the 2D broadcast service of the main view and the 2D broadcast service of the
additional view.

[0016] The 3D service information may include ID information on the 2D broadcast service of the additional view when
the 3D broadcast service shares a video or audio of the 2D broadcast service of the main view, and the 3D service
information may include ID information on the 2D broadcast service of the main view when the 3D broadcast service
shares a video or audio of the 2D broadcast service of the additional view.

[0017] The ID information may include at least one of a transport stream ID of the additional view, a network ID of the
additional view, and a service ID of the additional view when the 3D broadcast service shares the video or audio of the
2D broadcast service of the main view, and the ID information may include at least one of a transport stream ID of the
main view, a network ID of the main view, and a service |ID of the main view when the 3D broadcast service shares the
video or audio of the 2D broadcast service of the additional view.

[0018] The 3D service information may include at least one of a service type provided to the 3D broadcast receiving
apparatus, a flag for distinguishing right and left arrangements of the main view and the additional view, and information
on synchronization between the main view and the additional view.

[0019] The 2D broadcast service of the main view and the 3D broadcast service may be included in the same transport
stream when the 2D broadcast service of the main view shares the video or audio with the 3D broadcast service, and
the 2D broadcast service of the additional view and the 3D broadcast service may be included in the same transport
stream when the 2D broadcast service of the additional view shares the video or audio with the 3D broadcast service.
[0020] According to still another aspect of the present invention, there is also provided a method of providing a 3D
broadcast service performed by a 3D broadcast providing apparatus, the method including adding 3D service information
to a PMT of a 3D broadcast service distinguished from a 2D broadcast service of a main view and a 2D broadcast service
of an additional view, and transmitting the 2D broadcast service of the main view, the 2D broadcast service of the
additional view, the 3D broadcast service, and the PMT to a 3D broadcast receiving apparatus, wherein the 3D broadcast
service does not share a video or audio with the 2D broadcast service of the main view and the 2D broadcast service
of the additional view.

[0021] 3D service information may include ID information on the 2D broadcast service of the main view including at
least one of a transport stream ID of the main view, a network ID of the main view and a service ID of the main view,
and ID information on the 2D broadcast service of the additional view including at least one of a transport stream ID of
the additional view, a network ID of the additional view and a service ID of the additional view.

[0022] 3D service information may include at least one of a service type provided to the 3D broadcast receiving
apparatus, a flag for distinguishing right and left arrangements of the main view and the additional view, and information
on synchronization between the main view and the additional view.

[0023] The 2D broadcast service of the main view, the 2D broadcast service of the additional view, and the 3D broadcast
service may be included in the same transport stream or different transport streams.

[0024] According to yet another aspect of the present invention, there is also provided an apparatus for providing a
3D broadcast, the apparatus including an addition unit to add 3D service information to a PMT of either of a 2D broadcast
service of a main view and a 2D broadcast service of an additional view, and a transmission unit to transmit the 2D
broadcast service of the main view, the 2D broadcast service of the additional view, and the PMT to a 3D broadcast
receiving apparatus.

[0025] The 2D broadcast service of the main view and the 2D broadcast service of the additional view may be included
in the same transport stream or different transport streams.

[0026] According to further another aspect of the present invention, there is also provided an apparatus for providing
a 3D broadcast, the apparatus including an addition unit to add 3D service information to a PMT of a 3D broadcast
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service distinguished from a 2D broadcast service of a main view and a 2D broadcast service of an additional view, and
a transmission unit to transmit the 2D broadcast service of the main view, the 2D broadcast service of the additional
view, the 3D broadcast service, and the PMT to a 3D broadcast receiving apparatus, wherein the 3D broadcast service
shares a video or audio with either of the 2D broadcast service of the main view and the 2D broadcast service of the
additional view.

[0027] The 2D broadcast service of the main view and the 3D broadcast service may be included in the same transport
stream when the 2D broadcast service of the main view shares the video or audio with the 3D broadcast service, and
the 2D broadcast service of the additional view and the 3D broadcast service may be included in the same transport
stream when the 2D broadcast service of the additional view shares the video or audio with the 3D broadcast service.
[0028] According to still another aspect of the present invention, there is also provided an apparatus for providing a
3D broadcast, the apparatus including an addition unit to add 3D service information to a PMT of a 3D broadcast service
distinguished from a 2D broadcast service of a main view and a 2D broadcast service of an additional view, and a
transmission unit to transmit the 2D broadcast service of the main view, the 2D broadcast service of the additional view,
the 3D broadcast service, and the PMT to a 3D broadcast receiving apparatus, wherein the 3D broadcast service does
not share a video or audio with either of the 2D broadcast service of the main view and the 2D broadcast service of the
additional view.

[0029] The 2D broadcast service of the main view, the 2D broadcast service of the additional view, and the 3D broadcast
service may be included in the same transport stream or different transport streams.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and/or other aspects, features, and advantages of the invention will become apparent and more readily
appreciated from the following description of exemplary embodiments, taken in conjunction with the accompanying
drawings of which:

FIG. 1 illustrates a configuration of a three-dimensional (3D) broadcast providing apparatus and a 3D broadcast
receiving apparatus according to an example embodiment;

FIG. 2 illustrates a method of configuring a 2D broadcast service and a 3D broadcast service so as to provide the
3D broadcast service according to an example embodiment;

FIG. 3 illustrates an example of a method of adding 3D service information to a PMT according to an example
embodiment;

FIG. 4 illustrates another example of a method of adding 3D service information to a PMT according to an example
embodiment;

FIG. 5 illustrates still another example of a method of adding 3D service information to a PMT according to an
example embodiment;

FIG. 6 illustrates a process of transmitting a 2D broadcast service of a main view and a 2D broadcast service of an
additional view by a 3D broadcast providing apparatus to a 3D broadcast receiving apparatus according to an
example embodiment;

FIG. 7 illustrates a process of synchronizing a 2D broadcast service of a main view and a 2D broadcast service of
an additional view according to an example embodiment;

FIG. 8is aflowchart illustrating an example of a method of providing a 3D broadcast service according to an example
embodiment; and

FIG. 9 is a flowchart illustrating another example of a method of providing a 3D broadcast service according to an
example embodiment.

DETAILED DESCRIPTION

[0031] Hereinafter, exemplary embodiments of the present invention will be described in detail with reference to the
accompanying drawings.

[0032] FIG. 1illustrates a configuration of a three-dimensional (3D) broadcast providing apparatus and a 3D broadcast
receiving apparatus according to an example embodiment.

[0033] Referring to FIG. 1, the 3D broadcast providing apparatus 101 may transmit a main view 103 and an additional
view 104 to the 3D broadcast receiving apparatus 102 to provide a 3D broadcast service. Here, the main view 103 and
the additional view 104 may be views generated by independent two-dimensional (2D) broadcast services. The main
view 103 and the additional view 104 may be displayed separately as a left-eye view and a right-eye view depending
on a transport stream transmitted to the 3D broadcast receiving apparatus 102.

[0034] The 3D broadcast providing apparatus 101 may include 3D service information to provide the 3D broadcast
service. Here, the 3D service information may be information for providing a 2D broadcast service of the main view 103
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and a 2D broadcast service of the additional view 104 as the 3D broadcast service.

[0035] In detail, the 3D service information may be signaled by a predefined descriptor. Here, the descriptor may
include at least one of a service type provided to the 3D broadcast receiving apparatus 102, a flag for distinguishing
right and left arrangements of the main view 103 and the additional view 104, and information on synchronization (referred
to as synchronization information) between the main view 103 and the additional view 104.

[0036] The service type may specify whether a type of content provided by the 3D broadcast receiving apparatus 102
is a 2D broadcast service or 3D broadcast service. The flag may be information specifying whether the main view 103
and the additional view 104 are a left-eye view or a right-eye view. For example, the flag may be represented by leftview-
flag. The flag having a value of 1 indicates that the main view 103 or additional view 104 including the flag is a left-eye
view, whereas the flag having a value of 0 indicates that the main view 103 or additional view 104 including the flag is
a right-eye view.

[0037] The synchronization information may be information for identifying a frame in which the main view 103 and the
additional view 104 are matched with each other using an output timestamp of the 2D broadcast service of the main
view 103 and an output timestamp of the 2D broadcast service of the additional view 104.

[0038] The 3D broadcast providing apparatus 101 may add the 3D service information to a program map table (PMT)
included in the 2D broadcast services or 3D broadcast service. A configuration for adding the 3D service information
will be described in detail with reference to FIGS. 2 to 5.

[0039] Subsequently, the 3D broadcast providing apparatus 101 may transmit the 2D broadcast service of the main
view 103, the 2D broadcast service of the additional view 104, the 3D broadcast service, and the PMT to the 3D broadcast
receiving apparatus 102. The 3D broadcast receiving apparatus 102 may provide a user with the 3D broadcast service
using the 2D broadcast service of the main view 103 and the 2D broadcast service of the additional view 104 received
from the main view 103.

[0040] The 3D broadcast receiving apparatus 102 may simultaneously receive/compose/play back the two 2D broad-
cast services forming left and right views of the 3D broadcast service in order to provide the 3D broadcast service based
on the 3D service information added to the PMT included in the 2D broadcast service of the main view 103, the 2D
broadcast service of the additional view 104 or the separate 3D dedicated service. Here, the 3D broadcast receiving
apparatus 102 may provide the user with the 3D broadcast service using the main view 103 and the additional view 104
in a simulcasting period in which the 2D broadcast service of the main view 103 and the 2D broadcast service of the
additional view 104 are respectively left and right views of a 3D view. That is, the 3D broadcast receiving apparatus 102
may receive the main view 103 and the additional view 104 from the 3D broadcast providing apparatus 101 and compose
the main view 103 and the additional view 104 in the simulcasting period, thereby providing the user with the 3D broadcast
service.

[0041] Here, the 2D broadcast service of the main view 103 and the 2D broadcast service of the additional view 104
may be available in Digital Video Broadcasting (DVB)-based service providing mode. For instance, the 2D broadcast
service of the main view 103 and the 2D broadcast service of the additional view 104 may be available in the DVB-based
service providing method, such as DVB-T, DVB-T2, DVB-S, DVB-S2, DVB-C, DVB-C2, or the like.

[0042] In addition, the 2D broadcast service of the main view 103 and the 2D broadcast service of the additional view
104 may be utilized for a DVB-T2 service providing mode. Here, the DVB-T2 service providing mode may provide the
same program in two service types having different levels of robustness in a single channel.

[0043] Ultimately, the 3D broadcast receiving apparatus 102 may simultaneously receive/play back/compose the 2D
broadcast service of the main view 103 and the 2D broadcast service of the additional view 104 which are independent,
thereby providing the 3D broadcast service without assigning a separate bandwidth for the 3D broadcast service.
[0044] Thus, the 3D broadcast providing apparatus 101 may use the 2D broadcast services of the main view 103 and
the additional view 104 for the 3D broadcast service, thereby providing a 3D broadcast service providing method which
improves frequency efficiency and allows a conventional receiving apparatus providing a 2D broadcast service to be
used as the 3D broadcast receiving apparatus 102.

[0045] FIG. 2 illustrates a method of configuring a 2D broadcast service and a 3D broadcast service so as to provide
the 3D broadcast service according to an example embodiment.

[0046] Referring to FIG. 2, a 3D broadcast providing apparatus may add 3D service information to a PMT depending
on a broadcast service configuration for providing a 3D broadcast service.

[0047] Here, broadcast service configurations may be classified according to a broadcast service including a PMT
having 3D service information added. Thatis, broadcast service configurations may be classified into two types as follows.
[0048] According to a first embodiment, the 3D broadcast providing apparatus may add the 3D service information to
a PMT of a 2D broadcast service.

[0049] In detail, the 3D broadcast providing apparatus may add the 3D service information to a PMT of either of a 2D
broadcast service of a main view and a 2D broadcast service of an additional view. The 3D service information may
include identification (ID) information on a 2D broadcast service including a PMT to which the 3D service information is
not added, which will be described in detail with reference to FIG. 3.
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[0050] For instance, the 3D broadcast providing apparatus may add the 3D service information to the PMT of the 2D
broadcast service of the main view. The 3D service information may include ID information on the 2D broadcast service
of the additional view.

[0051] According to a second embodiment, the 3D broadcast providing apparatus may add the 3D service information
to a PMT of the separate 3D broadcast service.

[0052] In detail, the 3D broadcast providing apparatus may add the 3D service information to the PMT of the 3D
broadcast service distinguished from the 2D broadcast service of the main view and the 2D broadcast service of the
additional view. Here, the 3D broadcast services may be divided into a type sharing a video or audio with any one of
the 2D broadcast service of the main view and the 2D broadcast service of the additional view or a type not sharing the
video or audio.

[0053] The 3D service information may include, depending on a 3D broadcast service type, ID information on either
of the 2D broadcast service of the main view and the 2D broadcast service of the additional view or ID information on
each of the 2D broadcast service of the main view and the 2D broadcast service of the additional view, which will be
described in detail with reference to FIGS. 4 and 5.

[0054] FIG. 3 illustrates an example of a method of adding 3D service information to a PMT according to an example
embodiment.

[0055] Referringto FIG. 3, a 2D broadcast service 301 of a main view and a 2D broadcast service 304 of an additional
view may be present in transport streams included in different channels. Here, the 2D broadcast service 301 of the main
view and the 2D broadcast service 304 of the additional view may be present in a transport stream in the same channel
in some cases. For instance, as described above, when the DVB-T2 service providing mode is used, the 2D broadcast
service 301 of the main view and the 2D broadcast service 304 of the additional view may be present in a single channel.
[0056] Forexample, the 2D broadcast service 301 of the main view may be included in a PLP-1 channel in a broadcast
environment in accordance with DVB-T2, and the 2D broadcast service 304 of the additional view may be include in a
PLP-2 channel in the broadcast environment in accordance with DVB-T2. Alternatively, unlike in FIG 3, the 2D broadcast
service 301 of the main view and the 2D broadcast service 304 of the additional view may be included in a transport
stream in a single PLP channel in the broadcast environment in accordance with DVB-T2.

[0057] The 3D broadcast providing apparatus may add the 3D service information to a PMT of either of the 2D broadcast
service 301 of the main view and the 2D broadcast service 304 of the additional view. Hereinafter, for more accurate
description, the present invention will be described on the assumption that the 3D service information 303 is added to
a PMT of the 2D broadcast service 301 of the main view.

[0058] In detail, the 3D broadcast providing apparatus may add the 3D service information 303 to the PMT 302 included
in the 2D broadcast service 301 of the main view. That is, the 3D broadcast providing apparatus may add signaling
information on the 3D service information to the 2D broadcast service 301 of the main view so as to change a service
type from the 2D broadcast service 301 of the main view to the 3D broadcast service without any channel change.
[0059] The signaling information may include a Service Description Table (SDT) and an Event Information Table (EIT)
in addition to the PMT. Here, the SDT may include description information for identifying whether the main view or
additional view is a 2D broadcast service or 3D broadcast service. The SDT may use the same service type (service_type)
and component type (component_type) as those for a 2D broadcast service to maintain compatibility with a 2D broadcast
receiving apparatus. The service type and component type may be defined as follows.

[0060] The service type may be a field constituting service_descriptor() in the SDT. For example, the service type may
use "MPEG-2 HD digital television service" (type 0x11) or "advanced codec HD services" (types 0x19, Ox1A, and 0x1B)
for a 2D broadcast service. The service type may be available when service_type for UHD and HEVC is determined
later by DVB.

[0061] Thecomponenttype may be afield constitutingcomponent_descriptor() in the SDT. For example, the component
type may use "MPEG-2 high definition video" type (0x01-0x0A, 0x01-0x0B, 0x01-0x0E or 0x01-0x0F) or "H.264/AVC
high definition video" type (0x05-0x0B or 0x05-0x0F) for a 2D broadcast service. The component type may be available
when component_type for UHD and HEVC is determined later by DVB.

[0062] The EIT may signal a component type in the same manner as the SDT.

[0063] The PMT 302 may define a descriptor for adding the 3D service information. The 3D broadcast providing
apparatus may add the 3D service information in a descriptor format to the PMT 302 of the 2D broadcast service 301
of the main view according to the descriptor defined in the PMT 302.

[0064] The 3D service information may include at least one of a service type provided to the 3D broadcast receiving
apparatus, ID information, a flag for distinguishing right and left arrangements of the main view and the additional view,
and synchronization information between the main view and the additional view.

[0065] The service type may specify a type of a program provided by the 3D broadcast receiving apparatus, that is,
indicates whether the program is a 2D broadcast service or 3D broadcast service.

[0066] The ID information may include different pieces of ID information depending on a view of a 2D broadcast service
to which the 3D service information 303 is added. Specifically, when the 3D service information is added to the PMT of
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the 2D broadcast service of the main view, the ID information may include at least one of a transport stream ID of the
additional view, a network ID of the additional view, and a service ID of the additional view. When the 3D service
information is added to the PMT of the 2D broadcast service of the additional view, the ID information may include at
least one of a transport stream ID of the main view, a network ID of the main view, and a service ID of the main view.
[0067] The flag having a value of 1 may indicate that the main view or additional view including the flag is a left-eye
view, and the flag having a value of 0 may indicate that the main view or additional view including the flag is a right-eye
view. That is, the flag may represent a criterion for determining whether the main view and the additional view provided
by the 3D broadcast providing apparatus correspond to a left view or right view.

[0068] The synchronization information may be information for identifying a frame in which the main view and the
additional view are matched with each other using an output timestamp of the 2D broadcast service of the main view
and an output timestamp of the 2D broadcast service of the additional view.

[0069] The descriptor defined in the PMT may be specified as in Table 1.

[Table 1]
Syntax No. of Bits Format
hybrid_stereoscopic_service_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
Reserved 5 11111
stereoscopic_service_type 3 bslbf
If (stereoscopic_service_type =='001’) {
counterpart_transport_stream_id 16 uimsbf
counterpart_original_network_id 16 uimsbf
counterpart_service_id 16 uimsbf
Reserved 6 111111
leftview_flag 1 bslbf
offset_sign_bit 1 bslbf
timestamp_offset 32 uimsbf
}
}

[0070] Referring to Table 1, stereoscopic_service_type may specify the service type, which may indicate a type of a
program currently provided by the 3D broadcast providing apparatus through a 3-bit field.

[0071] Counterpart_transport_stream_id, counterpart_original_network_id, and counterpart_service_id may specify
the ID information. With respect to the 2D broadcast service of the main view, counterpart_transport_stream_id may
specify the transport stream ID of the 2D broadcast service 304 of the additional view, counterpart_original_network_id
may specify the original network ID of the 2D broadcast service 304 of the additional view, and counterpart_service_id
may specify the service ID of the 2D broadcast service 304 of the additional view, which may be represented in the
same format as program_number in the PMT.

[0072] Leftview_flag may be the flag for distinguishing right and left arrangements of the main view and the additional
view with respect to the 2D broadcast service of the main view or 2D broadcast service of the additional view.

[0073] Offset_sign_bit and timestamp_offset may specify the synchronization information, wherein offset_sign_bit is
a 1-bit field which may specify a sign of timestamp_offset. The field having a value of 0 may mean that timestamp_offset
is positive, and the field having a value of 1 may mean that timestamp_offset is negative. In addition, when
timestamp_offsetis 0, the offset_sign_bit may be ignored. Timestamp_offset may specify an absolute value of a difference
between PTS values of right and left streams.

[0074] Thus, the 3D broadcast providing apparatus may add the 3D service information to the 2D broadcast service
without creating an additional channel. The 3D broadcast providing apparatus may add the 3D service information to
the PMT included in the 2D broadcast service conventionally used, thereby simplifying a signaling structure for the 3D
service information.

[0075] FIG. 4 illustrates another example of a method of adding 3D service information to a PMT according to an
example embodiment.

[0076] Referringto FIG. 4, a 2D broadcast service 402 of a main view and a 2D broadcast service 406 of an additional
view may be present in transport streams included in different channels. Here, the 2D broadcast service 402 of the main
view and the 2D broadcast service 406 of the additional view may be present in a transport stream in the same channel
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in some cases. Either of the 2D broadcast service 402 of the main view and the 2D broadcast service 406 of the additional
view may share an audio or video of the 2D broadcast service with the 3D broadcast service 401. Here, the 3D broadcast
service 401 may be a separate service from the 2D broadcast service 402 of the main view and the 2D broadcast service
406 of the additional view. The 2D broadcast service 402 of the main view and the 3D broadcast service 401 which
share the video 403 or audio 404 may be included in a transport stream in the same channel.

[0077] The 3D broadcast providing apparatus may add 3D service information 405 to a PMT of the 3D broadcast
service 401 sharing the video 403 or audio 404 of the 2D broadcast service 402 of the main view. That is, the 3D
broadcast providing apparatus may include the video 403 or audio 404 of the 2D broadcast service 402 of the main view
in the 3D broadcast service in an ES form and add signaling information on the 3D service information 405 to the PMT
of the 3D broadcast service.

[0078] The signaling information may include an SDT and an EIT. Here, the SDT may include information only for the
3D broadcast service and use a service type and a component type for this service. The service type and the component
type may be defined as follows.

[0079] The service type may be a field constituting service_descriptor() in the SDT. For example, the service type may
be information on a service type confined to a 3D broadcast service which is not interpreted by a 2D broadcast receiving
apparatus and use "Hybrid 3DTV service" (type 0x1F) newly defined for a hybrid 3DTV service. Alternatively, the service
type may use "MPEG-2 HD digital television service" (type 0x11) or "advanced codec HD services" (types 0x19, Ox1A,
and 0x1B) for a 2D broadcast service.

[0080] Thecomponenttype may be afield constitutingcomponent_descriptor() in the SDT. For example, the component
type may use "MPEG-2 high definition video" type (0x01-0x0A, 0x01-0x0B, 0x01-0x0E or 0x01-0x0F) or "H.264/AVC
high definition video" type (0x05-0x0B or 0x05-0x0F) for a 2D broadcast service. The component type may be available
when component_type for UHD and HEVC is determined later by DVB.

[0081] The EIT may signal a component type in the same manner as the SDT.

[0082] The PMT may define a descriptor for adding the 3D service information. The 3D broadcast providing apparatus
may add the 3D service information in a descriptor format to the PMT of the 3D broadcast service 401 according to the
descriptor defined in the PMT, which has been described above in detail with reference to FIG. 3 and thus will not be
repeatedly described herein.

[0083] Ultimately, the 3D broadcast providing apparatus may only share the video 403 or audio 404 of the 2D broadcast
service 402 of the main view with the 3D broadcast service but not modify the PMT of the 2D broadcast service 402 of
the main view, thereby resolving an issue of backward compatibility with the existing 2D broadcast receiving apparatus.
That is, the 3D broadcast providing apparatus may ensure that a user normally watches a 2D service through a 2D
receiving device conventionally used by the user even though a 3D broadcast service is provided, because the 3D
broadcast providing apparatus may not modify the PMT of the 2D broadcast service 402 of the main view to maintain
the signaling information on the existing 2D broadcast service included in the main view.

[0084] FIG. 5 illustrates still another example of a method of adding 3D service information to a PMT according to
example embodiment.

[0085] Referring to FIG. 5, a 2D broadcast service 501 of a main view, a 2D broadcast service 502 of an additional
view, and a 3D broadcast service 503 may be present in transport streams included in different channels or in a transport
stream included in the same channel. Here, the 3D broadcast service 503 may be a separate service from the 2D
broadcast service 501 of the main view and the 2D broadcast service 502 of the additional view.

[0086] In detail, the 3D broadcast service 503 may include a PMT and signaling information separately from the 2D
broadcast service 501 of the main view and the 2D broadcast service 502 of the additional view. The PMT of the 3D
broadcast service 503 may additionally include 3D service information 504.

[0087] The signaling information may include an SDT and an EIT. Here, the SDT may include information only for the
3D broadcast service and use a service type and a component type for this service. The service type and the component
type may be defined as follows.

[0088] The service type may be a field constituting service_descriptor() in the SDT. For example, the service type may
be information on a service type confined to a 3D broadcast service which is not interpreted by a 2D broadcast receiving
apparatus and use "Hybrid 3DTV service" (type 0x1F) newly defined for a hybrid 3DTV service. Alternatively, the service
type may use "MPEG-2 HD digital television service" (type 0x11) or "advanced codec HD services" (types 0x19, Ox1A,
and Ox1B) for a 2D broadcast service.

[0089] Thecomponenttype may be afield constitutingcomponent_descriptor() in the SDT. For example, the component
type may use "MPEG-2 high definition video" type (0x01-0x0A, 0x01-0x0B, 0x01-0x0E or 0x01-0x0F) or "H.264/AVC
high definition video" type (0x05-0x0B or 0x05-0x0F) for a 2D broadcast service. The component type may be available
when component_type for UHD and HEVC is determined later by DVB.

[0090] Further, the EIT signal a component type in the same manner as the SDT.

[0091] Here, the 3D service information 504 may include ID information on each of the 2D broadcast service 501 of
the main view and the 2D broadcast service 502 of the additional view. Specifically, the 3D service information 504 may
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include at least one of a transport stream ID of the main view, a network ID of the main view, and a service ID of the
main view with respect to the 2D broadcast service of the main view. The 3D service information 504 may include at
least one of a transport stream ID of the additional view, a network ID of the additional view, and a service ID of the
additional view with respect to the 2D broadcast service of the additional view.

[0092] That is, the 3D service information 504 added to the PMT of the 3D broadcast service may include the ID
information on the 2D broadcast services of the main view and the additional view so as to simultaneously receive/com-
pose/play back the main view and the additional view when a 3D broadcast receiving apparatus provides the 3D broadcast
service.

[0093] Further, since the 3D service information 504 added to the PMT of the 3D broadcast service includes the 1D
information on the 2D broadcast service of the main view and the ID information on the 2D broadcast service of the
additional view, part of the descriptor may be specified as in Table 2.

[Table 2]
Syntax No. of Bits Format
hybrid_stereoscopic_service_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
Reserved 5 11111
stereoscopic_service_type 3 bslbf
If (stereoscopic_service_type =='001’) {
mainview_transport_stream_.id 16 uimsbf
mainview_origmal_network_id 16 uimsbf
mainview_service_id 16 uimsbf
additionalview_transport_stream_id 16 uimsbf
additional_original_network_id 16 uimsbf
additionalview_service_id 16 uimsbf
Reserved 6 111111
leftview_flag 1 bslbf
offset_sign_bit 1 bslbf
timestamp_offset 32 uimsbf
}
}

[0094] Referringto Table 2, mainview_transport_stream_id, mainview_original_network_id, and mainview_service_id
may specify the ID information.

[0095] Mainview_transport_stream_id may specify the transport stream ID of the 2D broadcast service of the main
view, mainview_original_network_id may specify the original network ID of the 2D broadcast service of a main view,
and mainview_service_id may specify the service ID of the 2D broadcast service of the main view. Meanwhile, fields
starting with "additionalview" may specify the ID information on the 2D broadcast service of the additional view.

[0096] Ultimately, the 3D broadcast providing apparatus may not modify respective PMTs of the 2D broadcast service
501 of the main view and the 2D broadcast service 502 of the additional view, thereby resolving an issue of backward
compatibility with the existing 2D broadcast receiving apparatus.

[0097] Further, the 3D broadcast providing apparatus may separate the 2D broadcast service 501 of the main view
and the 2D broadcast service 502 of the additional view from the 3D broadcast service, thereby providing flexibility for
the 3D broadcast service using the 2D broadcast services 501 and 502.

[0098] FIG. 6 illustrates a process of transmitting a main view and an additional view by a 3D broadcast providing
apparatus to a 3D broadcast receiving apparatus according to an example embodiment.

[0099] ReferringtoFIG. 6, the 3D broadcast providing apparatus 601 may transmit the main view 602 and the additional
view 604 to the 3D broadcast receiving apparatus 605. Here, the 3D broadcast providing apparatus 601 may transmit
a descriptor defined in a PMT to the 3D broadcast receiving apparatus 605 using video frame header information on the
main view 602.

[0100] In detail, the 3D broadcast providing apparatus 601 may insert the descriptor defined in the PMT into the video
frame header information on the main view 602 and transmit the video frame header information on the main view 602
with the descriptor inserted to the 3D broadcast receiving apparatus 605. Here, the video frame header information on
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the main view 602 with the descriptor inserted may specify information on a boundary of a broadcast service for a
program provided by the 3D broadcast receiving apparatus 605. That s, the video frame header information on the main
view 602 with the descriptor inserted may specify a time at which a 2D broadcast service is changed to a 3D broadcast
service or a time at which a 3D broadcast service is changed to a 2D broadcast service.

[0101] The 3D broadcast providing apparatus 601 may transmit the video frame header information on the main view
602 with the descriptor inserted in view of a time for service change performed by the 3D broadcast receiving apparatus
605.

[0102] According to a first embodiment, the 3D broadcast providing apparatus 601 may transmit a descriptor 603
specifying that a currently provided service is a 3D broadcast service to the 3D broadcast receiving apparatus 605 after
the 3D broadcast receiving apparatus 605 actually provides the 3D broadcast service.

[0103] In detail, when the 3D broadcast receiving apparatus 605 changes a service type of a view based on the
descriptor in the PMT, the 3D broadcast providing apparatus 601may transmit the descriptor 603 specifying the 3D
broadcast service to the 3D broadcast receiving apparatus 605 after the 3D broadcast service is provided. That is, the
descriptor 603 specifying the 3D broadcast service may need to be signaled after the 3D broadcast service is actually
provided.

[0104] This may be for preventing a main view and an additional view which are not associated from being composed
into a 3D broadcast service when the 3D broadcast receiving apparatus 605 simultaneously receives/composes/plays
back the main view 602 and the additional view 604 to provide a 3D broadcast service.

[0105] Accordingtoasecond embodiment,the 3D broadcast providing apparatus 601 may transmit, to the 3D broadcast
receiving apparatus 605, a descriptor 603 specifying a period in which a 3D broadcast service starts for a next frame,
before the 3D broadcast receiving apparatus 605 actually provides the 3D broadcast service.

[0106] In detail, when the 3D broadcast receiving apparatus 605 changes a service type of a view based on the video
frame header information on the main view 602, the 3D broadcast receiving apparatus 601 may transmit the descriptor
603 specifying the 3D broadcast service to the 3D broadcast receiving apparatus 605 before the 3D broadcast service
is provided. That is, the descriptor 603 specifying the 3D broadcast service may need to be signaled before the 3D
broadcast service is actually provided.

[0107] For example, when the 3D broadcast receiving apparatus 605 is capable of selectively using the video frame
header information on the main view 602 and the descriptor, the 3D broadcast receiving apparatus 605 may use the
descriptor in the PMT only to identify the service type.

[0108] Here, when the descriptor specifying the 3D broadcast service is received before a period in which the 3D
broadcast service is actually provided, the 3D broadcast receiving apparatus 605 may compose the main view 606 and
the additional view 607 which are different. Thus, in order to prevent the main view 606 and the additional view 607 from
being inappropriately composed, the 3D broadcast providing apparatus 601 may set current_next_indicator in the PMT
to 0, thereby indicating that the 3D service information is not for a current application but for a following 3D broadcast
service.

[0109] In addition, the 3D broadcast providing apparatus 601 may set current_next_indicator to 1, thereby indicating
information specifying a period in which the 3D broadcast service is actually provided.

[0110] Here, when the video frame header information on the main view 602 is used, the 3D broadcast providing
apparatus 601 may be classified as Advanced Video Coding (AVC)/High Efficiency Video Coding (HEVC) Video and
MPEG-2 Video depending on a video frame, each of which may use the following fields.

[0111] Specifically, AVC/HEVC Video may signal whether a video frame is a 2D broadcast service or 3D broadcast
service using a frame packing arrangement SEI message of a header of the video frame. For example, when the video
frame header is a 2D broadcast service, AVC/HEVC Video may set frame_packing_arrangement_cancel_flag in the
frame packing arrangement SEI message to 1 to transmit the flag to the 3D broadcast receiving apparatus. When the
video frame header is a 3D broadcast service, AVC/HEVC Video may transmit the video frame header without including
the frame packing arrangement SEI message.

[0112] Further, MPEG-2 Video may signal whether a frame is a 2D broadcast service or 3D broadcast service using
frame_packing_arrangement_data of a header of the frame. For example, when the video frame header is a 2D broadcast
service, MPEG-2 Video may set arrangement_type to 0001000 (2D video) and transmit the video frame header. When
the video frame header is a 3D broadcast service, MPEG-2 Video may transmit the video frame header without including
frame_packing_arrangement_data.

[0113] Here, in order to signal that a particular frame is 3D, transmitting the video frame header without including the
packing arrangement SEI message or frame_packing_arrangement_data is for maintaining original purposes of the
frame packing arrangement SEI message (AVC/HEVC) and frame_packing_arrangement_data (MPEG-2) which are
transmitted for signaling a video frame type. That is, this may be for, as purposes of the frame packing arrangement SEI
message(AVC/HEVC) and frame_packing_arrangement_data(MPEG-2), signaling an arrangement of frame-compatible
views including both right and left views in a single view. Thus, the present invention may signal that the frame is a 2D
view using conventional standards for a frame-compatible mode only for 2D frames, thereby transmitting 2D-3D boundary
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information without defining new signaling standards and violating the conventional standards.

[0114] FIG. 7 illustrates a process of synchronizing a 2D broadcast service of a main view and a 2D broadcast service
of an additional view according to an example embodiment.

[0115] Referring to FIG. 7, the 3D broadcast receiving apparatus 605 may synchronize the 2D broadcast service 701
of the main view and the 2D broadcast service 702 of the additional view so as to provide a 2D broadcast service as a
3D broadcast service.

[0116] In detail, the 3D broadcast receiving apparatus 605 may determine a service change time based on a descriptor
in a PMT transmitted from the 3D broadcast providing apparatus. The 3D broadcast receiving apparatus 605 may
synchronize the 2D broadcast service 701 of the main view and the 2D broadcast service 702 of the additional view
corresponding to the service change time, thereby providing a 3D broadcast service.

[0117] Here, the 3D broadcast receiving apparatus 605 may synchronize the 2D broadcast services using an output
timestamp of the 2D broadcast service 701 of the main view and an output timestamp of the 2D broadcast service 702
of the additional view. Here, the output timestamp of the 2D broadcast service 701 of the main view and the output
timestamp of the 2D broadcast service 702 of the additional view may include different pieces of information by the main
view and the additional view present independently.

[0118] Thus, the 3D broadcast receiving apparatus 605 may identify the output timestamp of the 2D broadcast service
701 of the main view and the output timestamp of the 2D broadcast service 702 of the additional view which specify the
different pieces of information, thereby matching frames of the main view and the additional view.

[0119] The 3D broadcast receiving apparatus 605 according to the present invention may simultaneously receive/com-
pose/play back the main view and the additional view to provide a 3D broadcast service, so that the output timestamp
of the 2D broadcast service 701 of the main view and the output timestamp of the 2D broadcast service 702 of the
additional view may have the same clock rate.

[0120] Ultimately, the 3D broadcast receiving apparatus 605 may use an offset between the output timestamp of the
2D broadcast service 701 of the main view and the output timestamp of the 2D broadcast service 702 of the additional
view as synchronization information between the main view and the additional view so as to simultaneously receive/com-
pose/play back the main view and the additional view.

[0121] Here, the synchronization information between the main view and the additional view may be divided into offset
information and timestamp information. The offset information is defined by a field of offset_sign_bit, which may include
1 bit. The offset information may specify a sign of timestamp_offset. For example, the offset information equal to 0 may
mean that timestamp_offset s positive, and the offset information equal to 1 may mean that timestamp_offset is negative.
When timestamp_offset is 0, this field may be ignored.

[0122] The timestamp information is defined by a field of timestamp_offset, which may include 33 bits. For example,
the timestamp information may specify an absolute value of a difference between PTS values of right and left streams.
[0123] Here, the synchronization information between the main view and the additional view is 3D service information,
which may be included in the descriptor of the PMT and transmitted to the 3D broadcast receiving apparatus 605.
[0124] For instance, the 3D broadcast receiving apparatus 605 may match the main view and the additional view as
follows. In detail, the 3D broadcast receiving apparatus 605 may assume that a transport stream including the 3D service
information is a main view of a left-eye view and a transport stream including no 3D service information is an additional
view of a right-eye view. Further, the 3D broadcast receiving apparatus 605 may refer to the transport stream of the
main view as PTS and to the transport stream of the additional view as PTS’.

[0125] Here, PTS may be transformed based on timestamp_offset by Equation 1 to use the same reference clock as
that of PTS corresponding to the transport stream of the main view.

[Equation 1]

(RPTS + TO)%2%, 0SB =0
CT = { (RPTS — T0)%2%3, 0SB =1 and RPTS > TO &)
(RPTS —TO + 2%Y%2%, 0SB =1 and RPTS < TO

o7 = Corveprted Timestamp
LTS = PTS of the bl ipw
BPTES = TS of the dghd view
T = fmwstarmnp Offest
CEteOlfset Son B

[0126] When a value of an output timestamp of transformed PTS’ is defined as CT, the 3D broadcast receiving
apparatus 605 may compose the main view and an additional view having a CT value equal to a PTS value of the main
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view into a 3D view, thereby providing a 3D broadcast service.

[0127] That is, when offset_sign_bit (OSB) is 1 and timestamp_offset (TO) is 100, a PTS of RAU1 of the transport
stream of the main view, that is, RPTS1, may be 1000. Here, RPTS1 of 1000 is applied to Equation 1, thereby deriving
an output timestamp (CT) of 900. Accordingly, the 3D broadcast receiving apparatus 605 may verify that the transport
stream of the additional view corresponding to RAU1 of the transport stream of the main view is LAU1 704 having an
LPTS value of 900.

[0128] Further, when a difference between timestamp values of successive frames is known in advance, the 3D
broadcast receiving apparatus 605 may perform view synchronization for all services through an initial one-time calcu-
lation without performing an output timestamp transformation process based on Equation 1 for all frames. That is, when
a difference between timestamp values of successive frames is 300, the 3D broadcast receiving apparatus 605 may
verify that LPTS and RPTS values following an LPTS of 900 and an RPTS of 1000 are 1200 and 1300, respectively,
and match views accordingly.

[0129] FIG. 8 is a flowchart illustrating an example of a method of providing a 3D broadcast service according to an
example embodiment.

[0130] In operation 801, a 3D broadcast providing apparatus may add 3D service information to a PMT of either of a
2D broadcast service of a main view and a 2D broadcast service of an additional view. When the 3D service information
is added to a PMT of the 2D broadcast service of the main view, the 3D service information may include ID information
on the 2D broadcast service of the additional view. Alternatively, when the 3D service information is added to a PMT of
the 2D broadcast service of the additional view, the 3D service information may include ID information on the 2D broadcast
service of the main view.

[0131] In addition, the 3D service information may include at least one of a service type provided to a 3D broadcast
receiving apparatus, a flag for distinguishing right and left arrangements of the main view and the additional view, and
synchronization information between the main view and the additional view.

[0132] The ID information may include at least one of a transport stream ID of the additional view, a network ID of the
additional view, and a service ID of the additional view when the 3D service information is added to the PMT of the 2D
broadcast service of the main view. Alternatively, the ID information may include at least one of a transport stream ID
of the main view, a network ID of the main view, and a service ID of the main view when the 3D service information is
added to the PMT of the 2D broadcast service of the additional view.

[0133] Here, the 2D broadcast service of the main view and the 2D broadcast service of the additional view may be
present in the same transport stream or different transport streams.

[0134] In operation 802, the 3D broadcast providing apparatus may transmit the 2D broadcast service of the main
view, the 2D broadcast service of the additional view, and the PMT to the 3D broadcast receiving apparatus.

[0135] FIG. 9 is a flowchart illustrating another example of a method of providing a 3D broadcast service according
to an example embodiment.

[0136] In operation 901, a 3D broadcast providing apparatus may add 3D service information to a PMT of a 3D
broadcast service distinguished from a 2D broadcast service of a main view and a 2D broadcast service of an additional
view.

[0137] According to a first embodiment, the 3D broadcast service may share a video or audio with either of the 2D
broadcast service of the main view and the 2D broadcast service of the additional view.

[0138] When the 3D broadcast service shares a video or audio of the 2D broadcast service of the main view, the 3D
service information may include ID information on the 2D broadcast service of the additional view. Alternatively, when
the 3D broadcast service shares a video or audio of the 2D broadcast service of the additional view, the 3D service
information may include ID information on the 2D broadcast service of the main view.

[0139] Here, when the 3D broadcast service shares the video or audio of the 2D broadcast service of the main view,
the ID information may include at least one of a transport stream ID of the additional view, a network ID of the additional
view, and a service ID of the additional view. Alternatively, when the 3D broadcast service shares the video or audio of
the 2D broadcast service of the additional view, the ID information may include at least one of a transport stream ID of
the main view, a network ID of the main view, and a service ID of the main view.

[0140] Here, when the 2D broadcast service of the main view shares the video or audio with the 3D broadcast service,
the 2D broadcast service of the main view and the 3D broadcast service may be included in the same transport stream.
Alternatively, when the 2D broadcast service of the additional view shares the video or audio with the 3D broadcast
service, the 2D broadcast service of the additional view and the 3D broadcast service may be included in the same
transport stream.

[0141] According to a second embodiment, the 3D broadcast service may not share a video or audio with the 2D
broadcast service of the main view and the 2D broadcast service of the additional view.

[0142] The 3D broadcast service may include ID information on the 2D broadcast service of the main view including
at least one of a transport stream ID of the main view, a network ID of the main view and a service ID of the main view,
and ID information on the 2D broadcast service of the additional view including at least one of a transport stream ID of
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the additional view, a network ID of the additional view and a service ID of the additional view.

[0143] The 2D broadcast service of the main view, the 2D broadcast service of the additional view, and the 3D broadcast
service may be present in the same transport stream or different transport streams.

[0144] In operation 902, the 3D broadcast providing apparatus may transmit the 2D broadcast service of the main
view, the 2D broadcast service of the additional view, the 3D broadcast service, and the PMT to the 3D broadcast
receiving apparatus.

[0145] According to an aspect of the present invention, it is possible to provide a 3D broadcast service providing
method of utilizing 2D broadcast services independently present as a main view and an additional view in order to provide
a 3D broadcast service, thereby maximizing frequency efficiency.

[0146] The methods according to the embodiments of the present invention may be realized as program instructions
implemented by various computers and be recorded in non-transitory computer-readable media. The media may include,
alone or in combination, the program instructions, data files, data structures, and the like. The program instructions
recorded in the media may be designed and configured specially for the present invention or be known and available to
those skilled in computer software.

[0147] While the present invention has been described with reference to a few exemplary embodiments and the
accompanying drawings, the present invention is not limited to the described exemplary embodiments. Instead, it would
be appreciated by those skilled in the art that various modifications and variations can be made from the foregoing
descriptions.

[0148] Therefore, it should be noted that the scope of the present invention is not limited by the illustrated embodiments
but defined by the appended claims and their equivalents.

Claims

1. Amethod of providing a three-dimensional (3D) broadcast service performed by a 3D broadcast providing apparatus,
the method comprising:

adding 3D service information to a program map table (PMT) of either of a 2D broadcast service of a main view
and a 2D broadcast service of an additional view; and

transmitting the 2D broadcast service of the main view, the 2D broadcast service of the additional view, and
the PMT to a 3D broadcast receiving apparatus.

2. The method of claim 1, wherein the 3D service information comprises identification (ID) information on the 2D
broadcast service of the additional view when the 3D service information is added to a PMT of the 2D broadcast
service of the main view, and the 3D service information comprises ID information on the 2D broadcast service of
the main view when the 3D service information is added to a PMT of the 2D broadcast service of the additional view.

3. The method of claim 2, wherein the ID information comprises at least one of a transport stream ID of the additional
view, a network ID of the additional view, and a service ID of the additional view when the 3D service information
is added to the PMT of the 2D broadcast service of the main view, and the ID information comprises at least one of
a transport stream ID of the main view, a network ID of the main view, and a service ID of the main view when the
3D service information is added to the PMT of the 2D broadcast service of the additional view.

4. The method of claim 1, wherein the 3D service information comprises at least one of a service type provided to the
3D broadcast receiving apparatus, a flag for distinguishing right and left arrangements of the main view and the
additional view, and information on synchronization between the main view and the additional view.

5. The method of one of claims 1 to 4, wherein the 2D broadcast service of the main view and the 2D broadcast service
of the additional view are comprised in the same transport stream or different transport streams.

6. Amethod of providing a three-dimensional (3D) broadcast service performed by a 3D broadcast providing apparatus,
the method comprising:

adding 3D service information to a program map table (PMT) of a 3D broadcast service distinguished from a
2D broadcast service of a main view and a 2D broadcast service of an additional view; and

transmitting the 2D broadcast service of the main view, the 2D broadcast service of the additional view, the 3D
broadcast service, and the PMT to a 3D broadcast receiving apparatus,

wherein the 3D broadcast service shares a video or audio with either of the 2D broadcast service of the main
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view and the 2D broadcast service of the additional view.

The method of claim 6, wherein the 3D service information comprises identification (ID) information on the 2D
broadcast service of the additional view when the 3D broadcast service shares a video or audio of the 2D broadcast
service of the main view, and the 3D service information comprises ID information on the 2D broadcast service of
the main view when the 3D broadcast service shares a video or audio of the 2D broadcast service of the additional
view.

The method of claim 7, wherein the ID information comprises at least one of a transport stream ID of the additional
view, a network ID of the additional view, and a service ID of the additional view when the 3D broadcast service
shares the video or audio of the 2D broadcast service of the main view, and the ID information comprises at least
one of a transport stream ID of the main view, a network ID of the main view, and a service ID of the main view
when the 3D broadcast service shares the video or audio of the 2D broadcast service of the additional view.

The method of claim 6, wherein the 3D service information comprises at least one of a service type provided to the
3D broadcast receiving apparatus, a flag for distinguishing right and left arrangements of the main view and the
additional view, and information on synchronization between the main view and the additional view.

The method of one of claims 6 to 9, wherein the 2D broadcast service of the main view and the 3D broadcast service
are comprised in the same transport stream when the 2D broadcast service of the main view shares the video or
audio with the 3D broadcast service, and the 2D broadcast service of the additional view and the 3D broadcast
service are comprised in the same transport stream when the 2D broadcast service of the additional view shares
the video or audio with the 3D broadcast service.

A method of providing a three-dimensional (3D) broadcast service performed by a 3D broadcast providing apparatus,
the method comprising:

adding 3D service information to a program map table (PMT) of a 3D broadcast service distinguished from a
2D broadcast service of a main view and a 2D broadcast service of an additional view; and

transmitting the 2D broadcast service of the main view, the 2D broadcast service of the additional view, the 3D
broadcast service, and the PMT to a 3D broadcast receiving apparatus,

wherein the 3D broadcast service does not share a video or audio with the 2D broadcast service of the main
view and the 2D broadcast service of the additional view.

The method of claim 11, wherein 3D service information comprises identification (ID) information on the 2D broadcast
service of the main view comprising at least one of a transport stream ID of the main view, a network ID of the main
view and a service ID of the main view, and ID information on the 2D broadcast service of the additional view
comprising at least one of a transport stream ID of the additional view, a network ID of the additional view and a
service ID of the additional view.

The method of claim 11, wherein 3D service information comprises at least one of a service type provided to the
3D broadcast receiving apparatus, a flag for distinguishing right and left arrangements of the main view and the
additional view, and information on synchronization between the main view and the additional view.

The method of claim 11, 12 or 13 wherein the 2D broadcast service of the main view, the 2D broadcast service of

the additional view, and the 3D broadcast service are comprised in the same transport stream or different transport
streams.
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